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(57)Abstract: 

PURPOSE: To measure the apsherical shape with high 
accuracy by providing a computer hologram for generating the 
aspherical wave and a computer hologram for generating the 
spherical wave. 

CONSTITUTION: A CGH3A for conversion of the spherical 
wave into the aspherical wave is formed on one surface 2b of a 
substrate 2 for the computer graphic hologram(CGH), which a 
CGH3B for conversion of the spherical wave into the spherical 
wave is formed on the same surface 2b. If no surface 
preparation error is present on an aspherical surface 6 to be 
examined, the converted aspherical wave 4 is made incident 
perpendicularly on the spherical surface 6. The reflected wave 
returns along the original path. The reflected wave becomes 
the spherical wave of the same radius of curvature as that of the incident spherical wave at the 
CGH3 A, and the interference fringe with the incident spherical wave becomes one color. On the 
other hand, when the spherical surface 6 is deviated from the ideal shape, the interference fringe 
according to the deviation is generated between the incident spherical wave and the wave surface 
which is again returned to the approximately spherical wave by the CGH3 A for converting the 
aspherical wave. The aspherical shape of the spherical shape 6 is detected by detecting this 
interference fringe. 





Detailed Description of the Invention: 
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[0003] One of the drawbacks of use of an aspherical surface includes inspection of a finished 
aspherical surface shape. Conventionally, a so-called null test method is often used as an inspection 
method of an aspherical surface shape. 

[0004] In this null test method, a reference master called a null lens is prepared in advance, and this 
reference master makes a group of light beams vertically incident to an ideal aspherical shape, i.e., a 
wavefront according to the ideal aspherical surface shape. Then, the aspherical surface shape is 
measured by measuring interference fringes of a difference between the wavefront and the 
reflection wavefront reflected by the aspherical surface to be measured. 
[0005] Recently, CGH (Computer Generated Hologram) lens is often used as the null lens to 
generate an ideal aspherical wavefront. 



(19)H*BfcfW (JP) (12) & §f| & $| (A) (lOWtfHHB&ISSMt 

#H¥7-229721 



(43)&BB 7 ^(1996)8^290 



(51)Inta e 




PI 




GO IB 11/24 


D 






GOIM 11/00 


L 9309 -2G 






G0 3H 1/08 














m*m<D&2 FD (451) 




»K¥6-41997 


(7DHJKA 


000001007 










(22) tmn 


¥«6^(1994) 2^160 




*SCS*HKT;*lr? 3 TB30# 2 5 






(72)#9I# 


j£* flfcfr 








jfc£&*BKT*t^3Ti30#2^ 














(74)ft2IA 





(54) B893©*»J #33!ffi«|E^gBJ5Lt;*n*fflV^*«E»«ai^tt 



(57) 

mm mmmmmmmmm^fgi^Mmm 
itmwsizsmffii&o&mx&t wits: o tcttimtmo 




(2) 

1 

<Dw<mwmwm®.<Dto&*&t tins 

m>^mn^v? : 7Az®t,-ftcmxiz j t<Dmm 10 
owtcmm mwm®.<D&m*®i: bus 

mui/vA^m^x. mmwmt&SiKtmmm 
mzmmL'cm6.ffl7m<oMBtK£m%.ox<,>z>cb% 20 

[fP£©mi&i#l] 
[0 00 1 ] 

[0 002 ] 

< txtt^mxtefmwmmiicismstix 

[0 00 3] #SK®*ffll> £<££©!$&•&© 1-5K, ? 

*±^ofc^«®^ye©^E*s*&, ^»s^©tfe2 
mitbx mm**?-* m&&<.m^h 

[0 0 04] C<D?A?Z [■mXiXftoVfrl'l'XkW 

±&i>#Mw<oMM*tbxmmAM?*>Kmm. bp* 40 

x#m®%mm%bxm. 
[0 0 05] c©j?^u>xiLrsa-c«cGH (ft 

m^bHx^i. 

[0 00 6] 05B?;l/U>XiOrCGHU>X*ffi 

^tammwAm^imossmm . ® e b@ 5 ©** 

MS - #J$®«^fcffl©C G H 2 ©C G H® 3 A©/i * 
->©gttW0-C*5. 50 



<fS6§¥7-2 29 7 2 1 

2 

(0007) 05<c*}l,vt2teCGHHi©gfi-C4>>). 
-£©®KJ$®&a> ^SOT&'NC^gyHCC G H® 3 
Atfifc)8.3tiX^Z>. 

[0008] -flJKC GHE3 A^©At*:Jfc 1 B0&5 
W*©^-<X*l]jS^S»«:»®ifil*fflli-Cl»S. C 
©^ffi^l*sCGH®3Af^ffijg4{CS:ft$n, *8 

®m 6 ccse«c ajw b t 6*6 ©kw^tc©* 
omtzwmLx^z. 

[ 0 0 0 9 ] H 5 {C^-TiUS^-CttC G H® 3 A©* 
«^|Sj©i2»yfy>^ffiSAiail4^o-Ct,^. 
C©3l£$A#fS|©-te ■> f" a > ^B3fc^£flifi£-r*j?r£© 

[0010] 

[^*s^Lj;^irigss] m$mwm<nx)\> 

#-f £C G Hffi©t()«£3fcm&£ffi«WCC»*-a>£ 
«H«a5 a a D©<4S^6ragW«:ff^-Cl.^„ C©&i£g 
*-y-©HEt>fifg (tfo^Att&HiSfflC^gMS 

js©-cisi,>tta^tot!-ffie*$£»5) =&m-r©*^^SL 

[0011] Ctl«C#l,T*ffliSA«1$8l¥5 - 1 5 7 
5 3 2^««CM»-C. 07, ®QlCijkTJ:'>lcnmtil 
1 £#8ffi«4 JcSfe-r 5 C G H 3 A©<fetCA^7fe©fil[ 
tl&®St££ffl©£S*§2©C G H 3 C £C G Hffl©3« 

2©|!a-®tc8wrl4tB&ffi££#i£<*-e-c. §8cgh 
H3 A©{ia*si*@5rjffii b-cM->r < zimmm 

[0012] c©#a-ctt<at§£&»g#6£ffl©E$®© 
cGH«ig?®^fes*^t<) k «co > &mMm*a#<7 

A©^f->©*»*i^<fj:D. x^f->©ras«>jffl 
<&9. *SK*fctffc ! #B&iISNA©^WI^*ay 
7A©f¥fiS«c«lt#S • *SiiS#£< fe»)ffl»ttfet!Mra 

[0013] *&mt*iiimA&ikicimMc#im® 

H£SB£&£U #l*ffl$l8£JB©CGH®©}fc$4;£ 

^hctu^n^^mn^ctifix^. mm 

[00 14] 

^^©tf-sa^oy^Ai. ®.mm0#&w&mm 

©tf-mS-t a A*I3;W fcEX«-e©K*HM©®{c*|t 
ffi^%gE^ffiifi©ffl^S4 fcft$^S©»E 
i*2»^®ift^ffl©itSt«^o y 7 a i *a 



(3) 

3 

tfteC££#B£LT<,>ft. 

[0015] xmoimwmxmg&it, mm* 

7A£iWteffiX«*©J^ffl©S«cI«i£*&S*®i£ 

©au^s t am* ~> icmm-wmmmmi. s 
stBssgi£ja©ft3aa* o^i * am 

«&*D9ttft£ftS £ tft SIJEffi £ ©ttBWfli*t9Si£ L te 
iffi&£3SB*>iD WBt •6^RD»«lktlH£BKcSjSA 

[00 16] 

obbckh. ®z »b i 0^h&a^B0K9JH 
•raft. 

[0 0 1 7] B*2ttffHtRfBR*ny5A (CGH) 20 
ffl©Sfir*4. gffi2©-#©ffl2 b(C«8Htt-# 

»nraaaww>cGH3A*«»rtsfi. nDH2b(cB 

«ffl«-S*IHa^©CGH3 B#«tt3ft'0>ft. 

[0 0 1 8 ] ft. #*]S60f-C«lB|-ffi(CCGH3 A£C 
GH3B£0JSbte0!£7nL,-a>ft#. CGH3BBBS 
2 b ££*tffl]©BS2 arSntdgK. 

[0 0 1 9] #HteW{Cfct>TC*lfc©&g*2. 3 

a . 3 b »M9mn»B£tabD-KR««dt t» «. 

6 £ LT©#Snirc* ft. 1 BAtt? ftSBtt 
raft. c©»ffitt*S«2±«:lS**ite#»H?6«ft 30 
ffi©CGH3AKJ:r>T#*ffl»4«cB»t,-C<,>ft. C 
©£#©#Sffi&©J^B6^©AW?tKBS?Si6n £ 
#«ffi£££ffi©CGH 3 A©&g£*>tfraerifc$ o 

-c<ft. 

[0 020] -eC-C*IUSW-C«S«2±(CCGH3A 
©»W*ffl8©l&*3MIft: W«t* ft INSK -MBW 
&ffi©C G H 3 B £S£ 2 ©if£#©I;»ft> D £iR& 
tJUjElz-a-aKWCl**. -e-UrKCGH3 BtCfcOA 

W^ffiiffi i *tMft##aa e ©iMccm^tr ftSB&s k 
Wfti/fca. »«^«®e©)i*'cswsi*. wcwc 40 

XHftKUfc*. CGH3B-CA8*»®«£l5li;ca$¥ 
S©S«££&ftJ:5«:. BPfcA»»Ei££©T#*lS** 

7 > ij =? - K ft ft <fc 5 tC Sfi 2 £ WMI 6 £ OXHk 
#F6j©tiE£*>-t*£fT -3 T.C> * , 

[0 02 1 3 CfttcJ:9Sfi2 04ffl£a<!>ttKgt>« 

rSfi2€i£tt£Sa^[Sl{CWf^7 h$*. CGH3 
A©3EH#j^£totttofett»CHKT ft «fc 5 KL>"Cl> 
5. *l/TSHKKl*«*»iiBSIBaffl©CGH3Ar« 



#Pfl¥7-2 29 7 2 1 

4 

[002 2]^, «a#8B6 Kffiffifissinas&wfttf 
a» i/fc#i*ffi«4 awMRnr e ccsatc aw* * . 

3 A ■CSD f AI4»ffi«£raDft**a©»ffi«£ ftft© 

r Awwrate o^mmtv v - 1 ft ft . 

[002 3] -75-. tM»mD6«qiSg»K«>6rtlT 

i»*«&«:t*. ^©rnsKtscte^iStfAWM 

£ C GH 3 A?ff CflHfllttKKShfc»B60ll!<c£ 
Oft. *ere©T*«tfWi*4e&KJ:0«*BI« 
®6 ©*3»ffiJBtt*1*dlO-C(,>ft. 
[ 0 0 2 4 ] ® 3 ttH 1 fcwL^*B©#»HB»£ 
««*«C»fc#aqB»ttWS»SM!)lRWBar**. S3 
tctel»TH 1 r^0fcS*£H-R*KB|3WJ«*tf U 
Tl>ft. 

[002 5] 2WU6«Ktel»t:»T*itt©*ffl**7 •< 

[002 6] |3lia«:fel>-rU-1f5fejB7*>6©U-1f5t 
B=i';^-ir-u>X8«CJ;i3Wf3t£L < e-AXX 
y -y*-9«:AI4L-ct,>ft. e-Ax^y ?*-9£a 

jfiOteftifcBTSUVXl 0 -CAI*ffl©KBSn £ L 
T, BP%BlT™Ofc©£0«©J$B«£L"Cg«2© 
CGH3 B. XBCGH3AKAlf3tm>ft. C©£ 
98M2 tmme £©<iB&fcif £0 1 TWHLfc© 
£|3HHCfT ofcftKC GH 3 At?^ft3ftte#J$B»4 
«r89ftffl6<cA»3-ttT(,»ft. 
[0027]-^, TSU>X1 0©g**U>XBCS 
BfcE»UTRoT*fc**#JH3fc4U-CV»«. &B-& 
feWXtt^HWSWcBMf 6 ©!!.**> 6©J5SW X 
B1MMB 6 «CI5SB«: A» U TK If L T *te 3£iR BCG 

h 3 bxbc g h 3 Avmvmmoxm&K.&mbtt 

a. TSU>X10T?W0WB»4l/"C"-7*9-* 
9-CSI*l/-Cl>ft. 

[0 02 8]-*. TSU>X1 0©ft»U>Xffi-CR 

jte©«miK&BMrt>tt'«»a. c©£*©^^sm 

JiOSCftTWRtu^xi l(cj;9jffiEB±tc*SB3 
*. B^0JFr***f HTft^©7^;U$-l 2%jiO 
tea. 1 ST&T&ISfcHaJLTOft. 
[002 9] -eot. 1 3TllH?3ft*?WK 

[0030] 04 B*aW©^H«lfe4«B©«iWI 
2©S8P«1BSH-C?*ft„ 

[003 1] ^IkWBH 1 ©HSfeW 1 {cJt^rS«2 

n±<MMB*-*«fflwaiw©cGH 3 Ammtcm 

SiS-JREiS^Miffl©CGH3B 1~CGH3B4©4 
oOCGH4E5>JOTl»ft*3WB«i:-3r*s<3. •€•©<&© 
#JSSBKGT*ft. 

[003 2] 43GKMV»CGH3A (S«2) £«!^ 
® 6 £©3K$**[fi]©(4g^t>*% 4o©C GH 3 B 1 - 
3 B4©5£©lofcJ?H,>-Cf?5£#lC. f6©3o©C 




[90] 



izm) 



Ha] 



/«!< 



G T 
Z I 
I I 
0 I 
6 
8 
L 
9 
S 
t 

ae 
ve 
z 
i 



hdo oafish m& - wmm 
h o ooi^f^fflfi^ -wmm 

mmax-tvUDOoLm [8B] 

3ms**ho oomm^^mmwo^m urn) 
mfmQ><-*i-<oHDD(Dsm ob] 

Bffe$G«H*^r*3/offi*HOO©3jfJB [SB] 



^5B3S#^oa*lBS^»Wffl!B^Offii»* UB] 
Bifc«(2>g83^8!ffl£#<i> T B [2B] j 

9 

I Z16ZZ-2.3 



ftflO I WSWHQ)^W2SS«#Q>&6%r* [ I B] 

[BB&§JJt*»l©fflB] 

[* eooi 

01 M^l«- 

ttMausntoMm v e h oo * jlwx3»imui«* 
W»a<i5r3) z ' i ws^oTfl "fei C e € o o ] 

C "^Oi^it^lSllC&S-q^gW^l^HO 

s 

GO 



